A rational strategy for enhancing the affinity of vancomycin towards depsipeptide ligands.
Glycopeptide antibiotics with enhanced affinity for model depsipeptide ligands may also exhibit enhanced efficacy against bacteria exhibiting the vanA resistance phenotype. To design modified agents with enhanced affinity for these ligands, and better understand why traditional agents have low affinity for depsipeptide ligands, free energy perturbation studies were performed on vancomycin derivatives by means of molecular dynamics simulation. The results suggest that modifications of the asparagine side chain on residue 3 of the antibiotic which enhance its hydrophobicity will enhance the affinity of glycopeptide antibiotics for depsipeptide ligands, and act synergistically with other modifications that enhance the efficacy of these agents against vanA-positive bacteria.